Events during embryonic and fetal life as well as during early infancy may be a harbinger of disease in adulthood. Numerous examples can be cited to validate this contention. A fetus who fails to grow as a result of an adverse intrauterine environment may show a deficit of nephrons, predisposition of the nephrons to sclerosis from increased pressure in glomerular capillaries, and consequent development of hypertension in adult life. A fetus who has growth restriction with relative sparing of cranial growth may have an altered blood flow through the liver, possibly causing disruptions in cholesterol metabolism and coagulation, which may raise the risk of atherosclerosis and related cardiovascular disease in adult life. The same fetus may have a deficit of pancreatic b cells and be predisposed to insulin deficiency and type I diabetes mellitus as an adult. A low-birth-weight, small-for-gestational-age neonate whose nutrition is compromised may show metabolic adaptation by reducing dependence on glucose and using alternate fuels such as amino acids for survival, and in the process may develop insulin resistance and type II diabetes mellitus in adult life. A preterm neonate who has poor bone mineral content from deficient mineral intake and/or excessive mineral loss resulting from chronic use of diuretics may be at increased risk of osteoporosis as an adult. A preterm neonate with bronchopulmonary dysplasia may have alterations in alveolar number and size that may place the infant at risk for chronic obstructive pulmonary disease as an adult.
The cases cited above raise an important hypothesis that many an adult disease may have its origin during development in periconceptional, embryonic, fetal and early neonatal life. Adult disease is probably a complex interplay of genotypic variation and environmental factors. One of the well-characterized adult diseases of developmental origin is termed metabolic syndrome, which comprises a pentad of hypertension, hyperinsulinism, dyslipidemia, obesity and cardiovascular disease. Insulin resistance, the hallmark of the metabolic syndrome, may be from genetic alterations such as angiotensin-converting enzyme gene-deletion polymorphism or from intrauterine and extrauterine environmental factors that lead to growth failure.
If these concepts are important in our understanding of the management of a high-risk mother, fetus or neonate with regard to its consequences in adult life, we may be best served by reading a sentinel book entitled Developmental Origins of Health and Disease, edited by Peter Gluckman and Mark Hanson. With 84 authors from 12 countriesFamong them are maternal-fetal medicine specialists, neonatologists, epidemiologists, developmental biologists, nutritionists, endocrinologists, pathologists and physiologistsFthis book truly represents an international endeavor and a landmark contribution to the subject of human development in relation to its long-term effects.
The in-depth coverage of many developmental perturbations causing adult disease introduces the reader to a unique lexicon relevant to the subject. For example, 'critical window of developmental plasticity' refers to a specific period during which an organ system may be most vulnerable to change, while being spared of an analogous effect of the genetic or the environmental factor during other times. The classic example of the window of plasticity is the development of a neural-tube defect attributed to folic acid deficiency, specifically during the periconceptional period.
'Biologic adaptation' is the adaptive response of a species to an environmental influence. The best example of the adaptive response is provided by observations in the desert locust. When the population density is high, the wing shape in the offspringFyielded by pheromonic signals from the mother at egg layingFis such that migration is possible, important for survival. Conversely, when the population is sparse, the wing shape is non-migratory, allowing the offspring to remain at the protective site of birth.
'Thrifty genotype' is an example of how low birth weight can promote genesFglucokinase as the probable candidate geneFthat protect the fetus from excess insulin during the intrauterine period of nutritional deprivation, but raising the specter of insulin resistance and type II diabetes mellitus during the period of surplus nutrition in later life. 'Thrifty phenotype' is an example of how low birth weight represents a phenotypic adaptation to a poor intrauterine environment in which a small size confers a survival benefit, but becomes deleterious in a postnatal environment of surplus energy.
'Epigenetic' is a term used to signify changes in gene expression in response to an environmental influence. Whether or not a gene is actively expressed within a particular cell is determined not only by the primary nucleotide sequence of the gene and its regulatory elements, but also by changes in the manner the DNA is modified and packaged within the nucleus. Epigenetic changes include methylation of the DNA itself, and modification of the histone proteins that package the DNA within the chromosomes.
The 37 chapters in this book, in addition to addressing various potential mechanisms of disease expression in relation to developmental events, expand on numerous specific adult diseases, included among them are cancer and disorders of behavior and cognition. A noteworthy chapter on environmental toxins highlights the plethora of chemicals that can cause disease; to name a few, vaginal adenocarcinoma and breast cancer from intrauterine exposure to diethylstilboestrol, prostate hyperplasia and cancer from exposure to dioxin, obesity from prenatal exposure to nicotine, thyroid dysfunction from exposure to polycyclic biphenyls and cognitive disorders from methylmercury exposure. The concluding chapters highlight the public health perspective, implications for developing countries and both ethical and social considerations. The final chapter, written by DJP BarkerFone of the pioneering proponents of the theory of developmental origins of adult diseaseFsummarizes the potential challenges to the research related to the developmental events and their long-lasting effects, and expresses hope for early interventions that might have a bearing on prevention of the adult disease.
Overall, the chapters are well written, superbly referenced and yield a lot of food for thought. The chapters could have been strengthened by more schematic diagrams and other illustrations. With multiple authors covering similar subjects, there is a bit of redundancy. Despite these few minor caveats, this book should appeal to a host of individuals, among them are those interested in exploring the nuances of human development and their contribution to adult disease. All the health care workers who deal with high-risk mothers, fetuses, neonates, infants and children should strive to provide the best and the safest interventions, critical for survival, during the vulnerable developmental period. We should be guided by the hope that the young ones grow into adults protected from the wrath of potentially reversible diseases. This scholarly treatise, by providing novel insights into the mechanisms of adult disease of developmental origin, should point us in the right direction for achieving that lofty goal.
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